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Date and solar 
hour angle 

TABLE 3.-8olar radiation measurements, and determinations of 
atmospheric turbidity factor, S ,  Washington, D.  C., December, 1933 

&IF 
a l t r  
tude, 

h. 

2:39 a-.- - __._._ 
227 a ___.__..... 
2:23 a _____....._ 
1:18 a ________... 
1:13 a ____.__._.. 
030 a _____._._.. 
020 a ___....... . 

lax2 I 

17-24 
18-17 
19-17 
25-04 
25-23 
27-19 
27-23 

Dec. 20 

Dec. 29 
3:03 a ____._...._ 
257 a ___._....._ 
1:11 a ___...__.._ 
1:05 a ____....___ 
0:24 a ____...____ 
019 a ___..._._-- 

14-33 
15-18 
25-54 
26-07 
27-38 
2743 

December, Relative 1 December, Relative December, Relative December, Relative 
1932 numbers 1932 numbers 1932 numbers 1932 numbers 

-- 
I - - - - _ - - - _ - - - - - - -  6 - - - - - - . .  d 8  11 _ _ _ _ _ _ _  15 16 _ _ _ _ _ _ _  13 

b22 17 _ _ _ _ _ _ _  18 2 - - - - - - - 13 7 _ _ _ _ _ _ _  10 12 _- - - - - -  
20 23 18 _ _ _ _ _ _ _  3 - - - - - - - 13 8 _ _ _ _ _ _ _  11 13 _ _ _ _ _ _ _  
19 13 14 _ _ _ _ _ _ _  16 19-..- _ _ _  4 - - - - - - - 

J - - - - - - - 8 10 _ - - - - - -  13 15 _ _ _ _ _ - _  15 20 _ _ _ _ _ _ _  16 
10 9 _-_ - - - -  

- /I 

- 

Air 
W S ,  
m. 

- 

4.28 
4.10 
3.41 
3.31 
3.08 
3.00 
2.35 
2.33 
2. 17 
2. 17 

4.37 
4.22 
3. 18 
3.06 
2. 22 
2.20 

3.93 
3.74 
2.28 
2.27 
2. 15 
2. 14 
___ 

December, Relative December, Relative 
1932 numbers 1932 numben 

_____ 

21 __.____ 0 26 _ _ _ _ _ _ _  0 
0 27 _ _ _ _ _ _ _  M c 1 0  22 _ - - _ _ _ _  

10 0 28 _ _ _ _ _ _ _  23 _ _ _ _ _ _ _  
24 _ _ _ _ _ _ _  0 29 _ _ _ _ _ _ _  9 

0 30 _ _ _ _ _ _ _  9 25 _ _ _ _ _ _ _  

31_-  _ _ _ _ _  8 

I, 

r .  cal. 
D. 870 
.803 
.972 
.992 

1.032 
1.040 
1.187 
1.196 
1.228 
1. 241 

1.002 
1.028 
1.170 
1.185 
1.311 
1.328 

. a 8  
,861 
,959 
.957 

1.138 
1.155 

I. 

P. cal. 
3.654 
.660 
.77s 
.779 
.79s 
.798 
.880 
.883 
.895 
.898 

,785 
,788 
,878 
.883 
,935 
,936 

,643 
.648 
.74Y 
.752 
,896 
,529 

I, 

IT. cal 
1.686 
.589 
.636 
.640 
.657 
.658 
.710 
.71s 
.704 
,707 

.667 

.660 

.712 

.716 
,769 
.505 

.663 

.556 

.690 

.624 

. m9 

.679 

3.050 
.045 
.055 
.055 
.055 
,055 
.045 
,040 
.035 
,030 

,030 
.030 
.025 
.025 
.020 
.020 

. OB0 

.OB0 

.lo5 

.095 

.055 

.050 

4tmos- 
pheric 
dust Notes: Sky- 
parti- light polari- 
:lesper zation P. 
cubic clouds,'etc. 
centi- 
meter 

I 1 P=52.4. 

POSITIONS AND AREAS OF SUN SPOTS 
[Communicated by Capt. J. F. Hellweg Superintendent United States Naval Observa- 

tory. Data furnished by Naval Obsehatory, in cooperation with Harvard, Perkins 
and Mount Wilson Observatories. The differences of longitude are measured fro& 
central meridian, positive west. The north latitudes are plus. Areas are corrected 
for foreshortening and are expressed in millionths of sun's visible hemisphere. 
The total area, including spots and groups, IS given for each day in the last column] 

Date 

Heliographic 
Eastern 

standard 

Dec. 
Dec. 
Dec. 
Dee. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dee. 

Dec. 
Dec. 
Dec. 

Dec. 

Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 

1932 
1 (Naval 0 bservator y) . - - - - - 
2 (Naval Observatory)----.- 
3 (Naval 0 bservatory) _ _ _  - - - 
4 (Naval Observatory)------ 
5 (Naval Observatory)------ 
6 (Naval Observatory)-..-.- 
7 (Naval Observatory).-..-- 
8 (Naval Observatory) .--... 
9 (Naval Observatory)---.-- 
10 (Mount Wilson) ..._._... 
12 (Perkins Observatory). . . 
13 (Mount Wilson) ____._... 

15 (Naval Observatory) -.... 
16 (Naval Observatory)..-.. 
17 (Mount Wilson) ..... ~ .... 

18 (Naval Observatory). . -. - 
19 (Perkins Observatory). .. 
20 (Naval Obserratorv) -. . . . -, 
21 (Mount Wilson) _____._._ 
22 (Naval Observatory)..-.. 
23 (Naval Observatory).-- - 
24 (Perkins Observatory) -. - 
25 (Perkins Observatory)--. 
26 (Perkins Observatory).. - 
27 (Mount Wilson) ..__._____ 
28 (Perkins Observatorv) - - - 
29 (Naval Observatoryj.'---. 
30 (Mount W ikon) - - - _ _ _  - -. 
Mean daily area for Decem- 

m. 
31 -46.0 1 6i.O 1 f i . 0  
21 -31.0 69.8 3-5.0 
54 -20.0 68.9 f5.0 
47 No spots. 
40 No spots. 
5 -83.0 326.3 f l O . O  

41 -71.0 325.4 flO.0 
40 -57.0 325.6 f10.O 
14 -43.0 327.3 4-10.0 
0 -29.0 327.1 +lO.5 

35 4-2.0 331.5 flO.0 
15 -9.0 306.4 4-11.0 

+12.0 327.4 f10.0 
50 f37.0 327.9 f10.0 
25 +51.0 328.4 4-10.0 
50 4-56.0 319.0 +9.0 

4-66.0 329.0 i-10.0 
13 f67.0 317.0 f9.0 

f80.0 330.0 flO.0 

46 f86.0 311.0 4-12 0 
15 I+89.0 300.0 f12:O 
53 No spots 

No spots. 
No spots. 
No spots. 

10 No spots. 

35 11-72, o 308.6 +io. 5 

h. 
11 
13 
10 
12 
11 
11 
10 
11 
10 
12 
12 
14 

10 
11 
13 

13 

13 
10 
12 
10 
11 
14 
15 
14 
12 
16 
11 
12 

ber ___________________.___ i ._._._.___ 1 .__._._ _ _ _ _ _ _ _  1 

Area Total 
area 
for 

7:; Spot Group 

Free-air temperatures during December were above 
normal over the Lake region and southern stations and 
below normal over the western and northern stations. 
(Table 1 .) The largest positive departures occurred 
over Atlanta and the largest negative departures over 
Ellendale. 

The mean free-air relative humidities w.ere above nor- 
mal except at Omaha where the negative departures 
increased with elevation. The largest positive departures 
occurred at the southern stations. 

Free-air resultant wind directions in the lower levels 
were close to normal except in the southeastern states 
where the resultants showed pronounced southerly 
components. At the higher levels the resultant di- 
rections were close to normal except on the Pacific coast 
where they showed pronounced northerly components. 
Resultant velocities in most cases were greater than 
normal at all levels. 


